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Introduction
The significant reduction in the level of tariffs over the several rounds of World Trade Organization (WTO) negotiations, proliferation of regional trade agreements and unilateral liberalization has increasingly highlighted the importance of non-tariff measures as barriers to trade. 1 In fact, while the world average applied tariffs is as low as 3.2 per cent for manufactured products, estimates of the overall level of barriers to trade provide much higher figures (De Sousa et al., 2011) .
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Several studies attempt to quantify the effect of non-tariff measures on international trade. But, their results are based on data that are outdated, refer to a selected sample or mix very different types of measures.
For example, Kee et al. (2009) , using data on Non-Tariff Measures (NTMs) from TRAINS, estimate an average ad valorem equivalent for the core NTMs 3 of 12 per cent. However, data on NTMs refer to 2001
and they have not been updated since. The number of products, importing countries and regulations make the data collection exercise very costly. Furthermore, the TRAINS database only records whether a country imposes an NTM without indicating whether the measure is a barrier to trade or not. This can be a relevant problem especially in the case of regulatory measures. For instance, a regulation that addresses the problem of incomplete information on the attributes of credence goods may actually foster trade rather than hindering it. Other studies rely on survey data. Indeed, International Trade Center (ITC, Geneva) is engaged in an effort to conduct surveys on exporters' perception of obstacles to access foreign markets.
However, albeit informative, these data are not a systematic record of all barriers. Similar concerns arise with the studies that use the WTO notification database as a source for non-tariff barriers. This is because not all countries have the same propensity to notify their measures to the WTO. Therefore, the picture of NTMs in force that the notification database provides may be biased.
This paper also analyses the effect of non-tariff measures on trade. Our contribution to the existing literature is twofold. First, we overcome the data limitation of previous literature by using a new database:
the WTO database on specific trade concerns. This database records the concerns that have been raised in dedicated committees of the WTO. In particular, we focus on the concerns raised in the Committee on
Sanitary and Phytosanitary measures (SPS). The advantage of using this information is that it provides a
systematic collection of all measures that are perceived as sizeable barriers to trade by exporters. In this context, "sizeable" means that they are perceived so important that countries whose exports are affected by the measure raise a "concern" at the SPS committee of the WTO. We are aware that, for the purpose of our estimations, a potential drawback of such approach is that it may enhance endogeneity problems. Therefore, in the paper we cautiously address endogeneity, including through instrumental variables estimations.
The second contribution of our paper is to explore the effects of NTM on several dimensions of heterogeneous firms behavior. In particular, we look at changes in firms' behaviour when confronted to regulatory barriers in terms of participation in the export market, values of exports and pricing strategy. As highlighted by Baldwin (2001) , NTMs can be thought as both fixed and variable costs for exporting firms.
Assuming the existence of a fixed cost to entry in a certain market, recent trade models (Melitz, 2003) predict that only the most productive firms in the industry will continue to export after an increase in such fixed cost. Therefore, the imposition of a new import standard could affect both the probability to enter in a foreign market (extensive margin) and its associated exported value (intensive margin). The quantification of these effects is clearly an empirical matter. However, most of the existing literature on non-tariff measures is based on aggregate trade flows. Therefore, it cannot shed any light on how firms' specific patterns of trade are affected by NTMs. 4 To the best of our knowledge only two other works analyse the effect of NTMs at firm level. Chen, Otsuki and Wilson (2006) Transaction Database (LFTTD) data, Reyes finds that product standards harmonization increases the probability that high-productivity firms enter the EU market whereas tariffs do not affect entry decision.
Our paper is the first to study the impact of non-tariff barriers on firms' exports using a long time period (10 years), covering all HS-4 sectors and analysing firms' actual behaviour rather than their replies to surveys. To this purpose, we use individual firms export data provided by the French customs for 1995-2005. 6 We find that SPS concerns have a negative impact on both the extensive and intensive margins of trade.
According to our preferred estimation, we estimate that SPS measures that have triggered the exporting country to raise a concern at the WTO SPS-committee reduce the probability to export by 2.2 per cent.
Moreover, in presence of SPS concerns, exporting firms significantly increase the price of their exported goods.
We also find a differentiated effect of SPS concerns across heterogeneous firms: the negative impact of SPS is reduced for big players, that is firms exporting a lot in several countries and sectors. Beyond high productivity and better ability to cope with additional costs, our interpretation of this result is that big players, having wide sector-market portfolios, can smooth the additional cost implied by SPS by moving 5 In Chen et al.(2006) export share is the ratio between firm's exports and its total sales. 6 We have information about shipments bigger than 2500 euros.
resources from unaffected to SPS imposing sector-market; also they benefit from reduced competition to increase their market share in smaller import market.
The paper is organised as follows. Section 2 describes the data and some stylised facts. Section 3 discusses our empirical strategy. Section 4 presents the results. The final section concludes.
Data and Stylized facts
This paper relies on two major databases: a recently built database on specific trade concerns (STCs) and a database of French firms' exports.
Specific Trade Concerns database
The WTO has recently released a new database on SPS measures 7 . This database is based on the work undertaken in the context of SPS Committee of the WTO. This committee provides WTO members with a forum to discuss issues related to SPS measures taken by other members. These issues are referred to as "specific trade concerns" (STCs). When a country raises a concern at the SPS Committee over a measure (whether draft or in force), it specifies the product of concern, the type of concern about the measure and the objective of the measure concerned.
Overall, the SPS STCs database contains information on 312 specific-trade concerns raised over the period 1995-2011. Each STC corresponds to a concern raised by one or several countries in relation to a SPS measure maintained by one or more of their trading partners. For each concern, we have information on: (i) the country or countries raising the concern and the country imposing the measure, (ii) the product codes (HS 4-digit) involved in the concern, (iii) the year in which the concern has been raised to the WTO and It is worth noting, however, that animal health-related concerns mainly relate to foot-and-mouth disease, transmissible spongiform encephalopathies and avian influenza. All these issues obviously also concern food safety. Therefore, a one-to-one count of STCs and related object of the concern is only approximated.
STCs are very different also in terms of the nature of the concern. Several STCs are related to the re- India's non-compliance with its transparency obligations under the SPS Agreement and requested India to suspend the implementation of measures on dairy products and pet food until a WTO notification was made available and a reasonable time provided to Members for their review and comment. India explained that it had recently notified the establishment of three separate enquiry points with clearly delineated responsibilities. These efforts had achieved greater coordination among agencies, as demonstrated by the number of recent notifications that had been submitted at an early stage in the development of the regulation and with a due period for comments.
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Several concerns relate to conformity assessment procedures. For example, in March 1997 the European Union questioned Brazil's measure on wine exports. In particular, the EU expressed concern over certifi-9 WTO documents G/SPS/R/34,G/SPS/R/35, G/SPS/R/36/Rev.1 G/SPS/R/37/Rev.1. cation requirements for individual consignments rather than more general, generic types of certification.
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Another example is the concern the EU raised in 2005 over the US procedures for the importation of fruits and vegetable. The EU claimed that, because of the length of the inspection procedures, its exporters of fruits and vegetables were experiencing significant losses. This latter concern related also to the restrictiveness of the measure itself. The EU expressed also concern that US Animal and Plant Health Inspection Service required that only US-produced pesticides be used during cultivation, some of which were not permitted within the European Union. On the other hand, certain insects used to protect crops in the European Union were not allowed entry into the United States. The EU requested the United States to accept the use of equivalent pesticides. The United States replied that pesticides did not have to be produced in the United States, but to be registered on the Environmental Protection Agency list of authorized pesticides.
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Furthermore, SPS concerns go beyond food and agricultural sectors to include manufacturing. One example is the concern raised by the EU against Chinese import requirements for cosmetics. 12 The new regulations prohibited cosmetics containing certain ingredients of animal origin from 18 countries. The regulation was introduced in connection with risks associated to the existence of Bovine Spongiform Encephalopathy (BSE). Cosmetics from these 18 countries required certification that they did not contain specified products of bovine or ovine origin. In June 2003, the European Union reported that further progress was made as China had presented a list of prohibited products. China responded that it was willing to review its regulations and welcomed continued dialogue.
A detailed analysis of the typology of SPS-related STCs shows that SPS measures, although their behindthe-border nature, are far from being non-discriminatory. On the contrary, they can discriminate not only between domestically produced and imported products, but also across type of exporting firms or poten-10 WTO documents G/SPS/R/5 and G/SPS/R/7. 11 WTO document G/SPS/R/37/Rev.1. 12 WTO documents G/SPS/R/27, G/SPS/R/28,G/SPS/R/3. tially against specific exporting firms. Very interesting for the purpose of the analysis of this paper is the concern raised by the EU in 1998 related the US requirement on refrigeration and labelling requirements for shell eggs. The EU required clarifications regarding the non-application of the measure to production units with 3000 hens or less, and asked the United States to explain the discrimination between foreign and domestic eggs. 13 The measure is still maintained by the United States and a solution of the concern has not been reported to the WTO as of March 2011. 14 This example shows that a measure can be, by its mere design, discriminatory against some firms-large exporting firms in the case above. In addition, given that imports of goods regulated by a certain SPS measure need to be inspected and certified, the potential exists that SPS measures are applied in a discriminatory manner. Requests of certification for individual consignments or lengthy inspection can potentially target specific firms. Hence, the need for our firm-level analysis for an appropriate evaluation of the impact of SPS measures on trade.
The advantage of using specific trade concerns as an index of restrictiveness of product standards compared to notification or traditional sources of information on the existence of a regulation is that they point out those measures that are perceived by the exporters and/or by the government as major obstacles to trade. This means that the information they provide relates to trade restrictive measures only. In contrast, the measures of non-tariff barriers traditionally used in the existing literature, based on TRAINS or Perinorm database or WTO notifications, do not distinguish between product standards that restrict trade or measures that may even increase trade, such as measures that address problems of asymmetric information or network externalities (Moenius, 2004; Fontagné et al., 2005) . Therefore, existing studies fail to account for the actual trade restrictive effect of specific measures.
The use of specific trade concerns as a measure of restrictiveness also allows us to account for the exact timing of when the measure is perceived as a barrier. For example, in 1998, the EU requested Australia to 13 WTO documents G/SPS/R/13. 14 WTO document G/SPS/GEN/204/Rev.11/Add.2.
identify the international standard on which its import ban on Roquefort cheese was based, or to provide scientific justification and a risk assessment. Australia's risk assessment on Roquefort cheese had identified potential problems with pathogenic micro-organisms and French Roquefort did not comply with Australian requirements. The measure restricting imports of Roquefort into Australia, however, had been put in place before 1 January 1995, but compliance had recently been reinforced. 15 It is only at the moment in which the implementation of the measure was made effective that the measure was perceived as a barrier not before.
In addition, STCs highlight the specific product of concern rather than the product on which the measure is applied. Information about product coverage in a notification and in a STC might diverge. For example, it may be the case that notifications cover a broad range of products, while the concern raised by a country pertains only to a subset of products covered by the measure.
A potential problem with the use of STCs is that they can either be related to a measure currently in force or to a new measure notified at the WTO. When STCs refer to a new measure, except for the case of an emergency measure, they can be raised as early as 8 months before the new regulation enters into force.
Compatibly with the general perception that the relevance of non-tariff measures as barrier to trade has become increasingly more important, the cumulative number of unresolved SPS-related STCs shows an upward trend both in terms of the number of countries maintaining SPS measures object of a STC and the number of products covered by a concern. Figure 1 shows that the number of countries maintaining STCs tend to be concentrated against a handful of countries. In particular, the map in Figure 3 shows that relatively few concerns are raised against small economies. This does not necessarily indicate that small countries do not use SPS measures that may restrict trade. Instead, it might be the case that raising concerns is costly. Therefore, countries limit the concerns they raise in the WTO Comittee to those against large export markets. Another explanation may be that richer countries are more sensitive to food safety issues than poorer countries. Therefore, rich countries will impose more numerous and stringent measures than poor coutries and this, in turn, will reflect in a greater number of concerns against the former. Table   2 shows the distribution of concerns by country imposing the problematic measure. Column (1) shows for each imposing country the number of products (counted at the HS4) interested by a concern raised by a WTO member. The figures in this column show that, over the period [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] 40 per cent of all products interested by a concern were about measures introduced by the European Union, United States, India, China and Japan. However, when we take jointly into account that a concern may refer to several products (column 1), that the measure imposed by a country may be a concern for several raising countries (column 2) and weight the relevance of each concern by the number of years during which a concern remains unresolved (column 3), the range of countries that have a substantial involvement in STCs substantially increases. For example, concerns raised against Turkey, Switzerland, Argentina, Korea, and Indonesia show figures for the index built in column 3 that are two times above the average (equal to 335). The concerns raised by the EU, Table 2 (column 4 and 5) show very similar patterns. EU concerns against measure introduced by United States, India, China and Japan cover 45 per cent of all products interested by a concern. When the duration of concerns is taken into account, Turkey, Canada, Argentina, and Korea also figure prominently (the index in column 3 is twice above its average). Source:Authors calculations on STC database, WTO SPS-related trade concerns have been raised with respect to a variety of sectors. Table 3 lists the sectors (at the HS2 level) for which at least one concern was raised in the period 1996-2005. 17 For each sector, the table provides information on the number of countries that have raised a concern (column 1), the number of countries time the number of products at the HS4 level covered by the concern (column 2) and the latter times the number of years during which the concern remain unresolved (column 3).
The distribution of STCs appears concentrated in a handful of sectors. In terms of the number of countries against which a concern was raised by a WTO member, Meat and edible meat offal (Chapter 2), Dairy products, birds' eggs and natural honey (Chapter 4) and Edible fruits and nuts (chapter 8), and Edible vegetable (Chapter 7) are the sectors most affected by STCs (the number of countries raising a concern in 17 A figure equal to zero implies that no country raised a concern in the period 1996-2005. For example, no country raised a concern on a product falling under Chapter 51 (wool). But, since chapter 51 listed in the table, some country must have raised a concern in relation to wool in the period 2006-2011. relation to trade in these sector is twice the average).
However, when we look at the index of the number of countries-product-year of concerns, Animal and Rica  14  14  14  0  0  Germany  14  154  462  0  0  Taipei  14  25  28  11  11  Romania  15  34  132  0  0  Croatia  16  42  126  16  48  Australia  20  105  427  13  58  Turkey  20  110  871  18  144  El Salvador  21  22  31  0  0  Panama  21  83  174  14  54  Switzerland  22  118  718  0  0  Canada  25  88  570  21  200  Argentina  27  137  697  27  147  Chile  28  35  242  0  0  Poland  29  34  234  11  66  Philippines  30  110  152  16  16  Brazil  36  66  212  28  64  Israel  36  40  60  36  43  Korea  36  237  858  35  128  Spain  46  221  530  0  0  Indonesia  59  133  684  0  0  Japan  62  213  878  46  248  China  71  90  229  70  166  United States  81  305  1494  67  319  India  85  275  720  55  170  European Union  175  1500  7837  0  0 Source: Authors calculations on STC database, WTO Note: A maintaining country is defined as a country that applies the SPS measure against which a STC is raised 
French firms export data
Let's now turn to the export data. Individual export data on French firms are provided by the French Custom for the period 1995-2005. 18 French firms' dataset includes exports records at firm, product and market level for the universe of French exporters (more precisely exporters located in France). 19 The dataset classifies product categories using Combined Nomenclature at 8 digits (CN8).
The number of observations is potentially very large: we have for each HS4 heading some 100,000 potential exporters, 200 destinations and 16 years. In order to work with a manageable dataset, we restricted our sample in terms of market destinations. To select relevant markets, we summed exports by destination market over all firms (over sectors and period). For each of this destination specific French export cumulated flow, we computed the median value across destination countries. We restricted our sample to the subsample of destinations above these median values. Descriptive statistics of French firms exports and markets are reported in appendix Table A.1.
Since the EU acts as a single country in WTO committees, we restrict our firm level sample to only extra-EU export flows. We take all but services sectors (98 and 99 in the HS classification) and only firms exporting at least four years within our time span into a certain market/product combination (this reduces the bias of using occasional exporters). The original information on exported products is using the CN8
(an 8-digit European extension of the HS6 comprising some 10,000 product categories). We aggregate this information within some 1,200 headings of the HS4 classification which is also used by the WTO to record the SPS concerns.
Firm level export data (compared with aggregate trade flows data) allow us to properly investigate the 18 These data are subject to statistical secrecy. 19 We consider legal units, as defined by their administrative identifier.
effect of NTMs on the intensive/extensive margins of trade, on the exit dynamics from foreign markets and on the price level of exports by French firms. Moreover, it allows us to control for firms' characteristics in determining the effects of NTMs. Indeed large and highly productive firms might react to NTMs differently from small and low productive firms. However, such firm level characteristics must rely on export based measures as we do not have information on turnover, employment or capital for the universe of French exporters.
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The relevance of looking at firms characteristics when analysing the impact of SPS measures on trade is also supported by the evidence on the two Kernel distributions of firm sizes in markets where a STC has been raised and in markets where it has not. Figure 4 shows that the distribution of firms' size 21 is less dispersed and has a larger mean value for firms exporting in markets applying SPS measures subject to concerns than in markets against which no SPS-related STC has been raised. In fact, the two distributions are statistically different. Specifically, we estimate the following equation: y i,s,j,t = α + β 1 SP S s,j,t + β 2 ln(size) i,t−1 + β 3 (SP S s,j,t * ln(size) i,t−1 ) + β 4 ln(visibility) i,HS2,j,t−1 + β 5 (SP S s,j,t * ln(visibility) i,HS2,j,t−1 ) + β 6 X i,s,j,t + φ HS2,t + µ j,t + ε i,s,j,t ,
where subscripts i, s, j, and t stand respectively for firm, HS 4 digit product category (or sector 2-digit if HS2), destination country and year. As dependent variables we use (i) a dummy variable for positive trade flows into a certain product-destination market combination to capture the (firm-product) extensive margin of trade, or participation; (ii) a dummy variable indicating whether a firm exits a certain productmarket (dummy equal to one if the firm does not export in the current year but exported the year before);
(iii) firm's export values (in logs) to capture the intensive margin of trade; 23 and (iv) the price of exported goods (in logs) proxied by export unit values. 24 SP S s,j,t represents the existence at time t of an ongoing (unresolved) concern in product s between the EU and an importer country j.
V isibility i,HS2,j,t−1 and Size i,t−1 are firm-specific characteristics capturing two different dimensions of firms' size. These measures have been lagged by a period to reflect the fact that firms' past performance affects export decisions in the future. 25 V isibility i,HS2,j,t−1 , represents the importance of a firm, in terms of its exports, in a certain sector and destination market. This variable is computed as (the logarithm of one plus) the share of exports of a firm in a certain market and HS2 sector over total French exports in such market and sector. Size i,t−1 represents the overall size of the firm 26 : the higher the export level the larger the firm.
To investigate whether SPS concerns affect differently heterogeneous exporters, we include an interaction term between firm size measures (described before) and our variable capturing SPS concerns. 27 Heterogeneous firms trade models 28 suggest that the effect of an SPS measure on export performance may depend on the size of a firm, provided that size is associated with e.g. productivity and hence with the ability to overcome additional costs to export. In other words, not all firms will be able to cope with the stringency 23 In this regression the dependent variable includes only positive trade values. 24 Despite the dichotomous nature of some of our dependent variables (extensive margin and exit of firms), we prefer to rely on simple linear OLS estimator rather than a non-linear probit (or logit). This because non-linear models suffer from incidental parameter problem when a big set of fixed effects are included in the regressions. OLS estimates provide a reasonable direct estimate of the sample average marginal effect. However, we also run non linear models (logit) for regressions on the extensive margin of trade and firm exit probability; results, available under request, are robust. 25 Since we do not have information on French exporters balance sheets, we calculate size variables in terms of exports and not in terms of total sales. The empirical literature has extensively shown that export values are a good proxy of the overall size of the firm: big exporters are usually larger and more efficient firms than non exporters (see Mayer and Ottaviano 2007) . 26 ln(size) i,t−1 = s⊂S j⊂J exports i,s,j,t−1 27 To increase the interpretability of the interaction terms, both V isibility and Size have been centered (e.g. computed as difference from their median value).
28 Melitz (2003) and Melitz and Ottaviano (2008) .
of SPS regulations, which represent a fixed cost of adaptation and/or a variable trade cost.
The set of control variables X s,j,t includes bilateral applied tariffs at product level and a measure of the importance of a given destination market for French firms (M ktShare), measured as the (log of one plus) the ratio of sector-destination market specific French exports over total exports in that sector. The latter variable controls for the impact of French exports geographic orientation on the probability to raise a concern: given that SPS measures might be imposed by foreign countries to prevent imports from European countries other than France, some measures might be irrelevant for French firms, simply because the imposing country is not important for French exports. This might bias our SPS coefficients downwards. To further control for this bias we also include as a control the interaction between the M arket share and the SPS variable. Finally, φ HS2,t and µ j,t represent sector-time and country-time fixed effects and control respectively for sector specific shocks common to all countries and country specific business cycles.
Results
Results on the impact of SPS measures on export participation are reported in Table 4 . After controlling for tariffs, the variable SPS has a negative and significant impact on the extensive margin of trade. Specifically, the imposition of an SPS measure in a certain product decreases the probability of exporting such product by approximately 2 percent. This result confirms our expectations: restrictive SPS measures act as an additional cost on foreign markets and increase the productivity threshold for export participation.
Notice that the coefficient on tariffs tends to be not significant, confirming that in terms of the decision to enter a certain export market, fixed costs to export are more important than variable costs of exports, such as tariffs. 29 Therefore, in these regressions our SPS variable might be capturing the fixed costs component 29 See Chaney (2008) of such measures.
In columns (2) to (4), we include in the regressions firm level characteristics and their interaction with SPS measures. Being large or highly visible is associated with a high probability to export. This results is in line with the heterogeneous firms trade theory. In addition, big players may remain in the market where the restrictive measure has been imposed and take advantage of the reduced competition in such market. This may be because big firms are able to move resources from unaffected product-markets to the SPS imposing product-market or because they are more productive, and therefore they may more easily overcome the fixed or variable cost of an SPS. This is what we find in column (2) where the interaction between total firm's exports (Firm size) and the SPS dummy has a positive and significant coefficient: the larger the size of the exporter the lower the effect of a SPS concern (the average effect of SPS remains negative since the coefficient on SPS dummy is bigger than the one on the interacted variable). In contrast, the interaction between Firm Visibility and SPS is not significant, meaning that the negative impact of SPS measures on the probability to export does not vary across firms with different levels of visibility (see column (3)).
In column (4), the two different measures of firm size and their respective interactions with the SPS variable are contemporaneously included in the regression. Results confirm that the negative impact of SPS measures is dampened for large firms, while being highly visible in a given sector-market does not affect the impact of SPS measures.
In column (5), we also control for the importance of a given destination country for French exportersMkt share and its interaction with the SPS variable. In general, our main results are robust to the inclusion of such controls. 30 In addition, a positive and significant coefficient on the M arket Share variable can be all estimations include year-destination market and year-sector (HS2) fixed effects. Robust standard errors in parentheses. *** p < 0, 01; * * p < 0, 05; * p < 0, 1.
interpreted both from the supply or the demand side of the firm. In the first case, markets where French exports are significant may be characterised by lower search costs associated with export transactions -including activities such as market research and country regulations for new exporters, and this may encourage entry; in the second case, new firms are more likely to enter those markets where there is already a high demand for French exports. Finally, the coefficient associated to the interaction between M arket Share and SPS dummy is positive and significant, meaning that the imposition of an SPS measure has a lower effect for destination markets which are important for France (see column (5)).
As a second step, we analyze the extensive margin of trade from the perspective of firm exit decisions. In particular, we investigate whether SPS measures increase the probability of exit for exporting firms. This can be because either the exporters cannot pay the fixed cost of adaptation to the new SPS, or they reorient their exports (towards a third market) as the marginal cost of exporting to the destination imposing the SPS has increased. Importantly, note that firm exit does not mean that firms stop exporting in general; they only stop exporting to the market-product where the SPS measure has been imposed. Results are reported in all estimations include year-destination market and year-sector (HS2) fixed effects. Robust standard errors in parentheses. * * * p < 0, 01; * * p < 0, 05; * p < 0, 1. Table 5 . The positive and significant coefficient on the SPS variable confirms that SPS measures increase the probability for firms to exit. In particular, the imposition of an SPS in a certain market increases the probability of exit such market by 2 percentage points on average. Also in this case, large firms are less likely than small firms to exit a market after the imposition of an SPS measure.
Next, we examine the impact of SPS concerns on firms' export values. Results, reported in Table 6 , show that SPS measures negatively affect the intensive margin of trade. In columns (3) and (3) of Table 6 , the coefficient on the SPS variable is not significant. This might be driven by the fact that large firms are not strongly affected by SPS restrictive measures. In fact, when we assess the differential impact of SPS measures across firms with different sizes, whilst the SPS coefficient is negative and significant for small firms, for large firms the negative impact is very small (see columns (2) and (4)). As discussed for the outcomes on the extensive margin, the intuition for this result is that large exporters, given their wide portfolio of destination-sectors are able to move resources toward the SPS imposing product-market, overcome the cost and enjoy the lower competition in that market. When we control for the importance of the destina- all estimations include year-destination market and year-sector (HS2) fixed effects. Robust standard errors in parentheses. * * * p < 0, 01; * * p < 0, 05; * p < 0, 1.
tion market for French exporters and its interaction with SPS measures, having restrictive SPS measures
reduces trade values by 22 per cent for the median firm. Also in this case the additional trade cost that SPS measures represent on the intensive margin of exports is attenuated for large firms (see column (5)).
Notice that the coefficient associated with the SPS measures are larger in this last regression, compared with the previous columns, which confirms the fact that when we do not control for measures that might be irrelevant for French exports in the regressions, our estimation on the impact of SPS measures on the intensive margin of trade might be downward biased.
In any strategic interaction framework, imposing a barrier to entry leads to a redistribution of market shares among players and to a strategic response in terms of pricing. Under imperfect competition, the rent (higher price, lower quantities) created by the new barrier to entry is subject to distribution among agents (exporters versus domestic firms). Firms may well make decisions in order to capture part of this rent. This kind of response has been extensively documented in the case of voluntary export restrictions -VERs (Krishna, 1989) . In such a framework, we expect upgrading by the survivors, and a higher price all estimations include year-destination market and year-sector (HS2) fixed effects. Robust standard errors in parentheses. * * * p < 0, 01; * * p < 0, 05; * p < 0, 1.
paid by the consumer on the destination market imposing a stringent SPS. We face the former question by estimating the effect of SPS concerns on trade unit values (a loose proxy of price). Results, reported in Table 7 confirm a positive effect of SPS concerns on the unit value of firms' exports. It means that SPS is an incentive for firms to increase the price of their exported goods. Unexpectedly, this is not true for large players. This is particularly clear in columns (2) to (5) of Table 7 . We verify in these columns that large players sell at cheaper prices and upgrade less than small firms in presence of SPS.
31
The coefficient on tariffs is negative and significant in all regressions. One possible explanation of this counterintuitive result is that in this specification tariffs are endogenous: the political economy literature on tariff protection shows that homogeneous goods -goods in low value added sectors such as agriculture -tend to be more protected than differentiated goods. The fact that lower prices are a determinant of high levels of protection (e.g. high tariffs) can explain why a decrease in tariffs is positively correlated with trade unit values. 31 The former result can also be driven by a reduction in exported quantities. In fact, we find robust evidence of the detrimental effect of SPS on the quantities exported by firms and we also confirm the result that big exporters suffer the negative effect of SPS to a lesser extent than small players (results are available under request).
Endogeneity
Equation (1) may be subject to endogeneity of SPS concerns due to both omitted variables bias and reverse causality. The omitted variable bias is strongly reduced by the inclusion of a wide range of fixed effects controlling for most of the potential variables affecting export behaviour by firms. In addition, the inclusion in our regression of variables such as Size and V isibility captures the impact of firm specific variables on export performance (Mayer and Ottaviano 2007). 32 Reverse causality arises if the government of a certain destination market introduces a SPS measure in response to high levels of French imports (from a specific French firm or from a group of firms) and a concern is raised by the EU against this measure. The fact that we are focusing on firm level estimations and that we are analyzing the differential impact of SPS measures across firms with different sizes, reduces significantly reverse causality. Reverse causality can still arise at the level of the firm for two reasons. One is that a country might be more likely to impose a protectionist measure against firms that have a large share of their domestic market (that is, firms with high visibility). In addition, given that firms with high visibility in a destination market are more likely to be targeted by protectionist SPS measures, they are also more likely to lobby their governments to raise a concern related with such measures at the WTO. Our findings do not support such fears: the interaction with the measure of firms' visibility and SPS measures is not significant, confirming that this is not the main motivation of the concern.
However, as a robustness check, we estimate our regressions lagging the SPS variables by one year: given that a concern raised in t − 1 is related to a measure introduced in t − 2 or earlier, there is low chance that such concern would be driven by exports at time t.
33 Table 8 shows that the results on the impact of 32 For computational reasons it was not possible to include firm-level fixed effects in our regressions. 33 In the case of new measures, the variable SPS computed at t−1 will capture the contemporaneous effect of an SPS measure on trade: it takes around 8 months for this measures to enter into force. To control for this we run all regressions calculating the SPS variable at t − 2. Results, available under request, remain robust. SPS measures on different dimensions of export behaviors are in line with our baseline regressions. In particular, the imposition of SPS measures has a negative impact on both the intensive and extensive margins of trade. Such impact is attenuated for big exporters. In addition, results confirm that due to product upgrading, consumers in SPS imposing markets face higher prices. Robust standard errors in parentheses. *** p < 0, 01; * * p < 0, 05; * p < 0, 1.
As a second strategy to address the endogeneity bias, we follow an instrumental variables (IV) approach to estimate specification (1). In particular, we generate two instruments for the SPS variable. The first instrument is the overall number of concerns that have been raised against country j by exporters other than the EU (and therefore France) in a certain product k (SP Sexcl.EU s,j,t−1 ). The idea is that standards such as SPS measures are non-discriminatory domestic regulations. Therefore, even if some measures
were not specifically raised as concerns by French exporters, they still have an impact on French exports.
As a second instrument we use the total number of concerns raised in a certain HS3 sector (excluding the concern raised at the product level)-SP SHS3. The intuition behind this instrument is that if there is an SPS on a certain product s, it is highly probable that an SPS concern will be raised in products similar to s, that is products within the same industry HS3.
34
34 This instrument could still be endogenous if large exporters export a lot of similar products within a certain HS3. However, in our sample the share of firms exporting more that one product within the same HS3 to a certain destination market is very low (less than 4 percent). Robust standard errors in parentheses. *** p < 0, 01; * * p < 0, 05; * p < 0, 1.
The results from the first stage regression of the IV specification using as instrument the number of concerns raised within an HS3 and the number of concerns raised by countries other than the EU are presented in Table 9 . The outcomes suggest that, in general, both our instruments are good predictors for the SPS variable. In addition, the F-statistic of the regressions indicate that none of our instruments are not weak.
Second stage results for the extensive margin of trade are presented in Table 10 . Independently of the instrument used, the impact of SPS measures on firm export decisions (either participation or exit) is still negative and significant. This effect is usually dampened for large firms and sometimes even reversed.
With respect to the impact of SPS measures on the intensive margin of trade and on trade unit values, the second stage results using as instrument the total number of concerns raised by exporters other than the EU are in line with our baseline regression and confirm the fact that SPS restrictive measures decrease firm export values and lead to higher prices in the imposing countries (see Table 11 ). Again, large firms increase prices less than small firms. However, the interaction between SPS and large firms is not significant in the extensive margin regression. The results we obtain using the number of SPS concerns within an HS3 industry as instrument are mixed. Whilst the impact on export values is in line with our baseline regressions, the impact of SPS measures on trade unit values has the opposite sign. All estimations include year-destination market and year-sector (HS2) fixed effects. Robust standard errors in parentheses. *** p < 0, 01; * * p < 0, 05; * p < 0, 1. All estimations include year-destination market and year-sector (HS2) fixed effects. Robust standard errors in parentheses. *** p < 0, 01; * * p < 0, 05; * p < 0, 1.
Conclusion
This paper studies the trade effects of restrictive SPS measures using a panel of French firm-level exports over the period 1995-2005 and an original dataset on SPS specific trade concerns raised at the WTO.
The advantage of using this dataset is that it only includes SPS measures that are perceived as a possible obstacle to trade by the exporter, thus overcoming one of the problems with non-tariff measures previously used in the economic literature that failed to distinguish between restrictive and possibly trade-enhancing measures.
Our paper contributes to the existing literature on the trade impact of SPS measures also through the analysis of several dimensions of firm's trade performance. We estimate the effect of introducing an SPS measure in a certain market and product on both the intensive and extensive margins of trade. We also study the effect of SPS on trade unit values and exit probability. Most importantly, our analysis accounts for a differentiated impact of SPS measures on several dimensions of trade across firms. In addition, we pay particular attention to the potential endogeneity of the measure.
Our results show that the imposition of SPS measures reduces the participation of firms in export markets. This negative effect is attenuated for big exporters. Our interpretation is that, big players exporting in several sector-markets, having resources to move from unaffected to SPS affected market, are able to cope with the SPS imposition and might enjoy the reduced competition in the SPS imposing market. The latter effect is supported by estimations on the intensive margin of trade. The value of exports (by exporting firms) is deterred by the presence of SPS concerns, but it is increased for big exporters. We also find overwhelming evidence of a price increasing effect of SPS imposition. SPS represents an incentive for firms to increase their price range positioning in a certain destination market. This effect is stronger the higher the importance of the destination market for French exports.
Overall, our results show that the effects of SPS measures on trade are complex. SPS measures do not just reduce existing trade flows. They also affect market participation and price range positioning.
Moreover, the effect of SPS measures strictly depends on firms' characteristics.
Our results have important implications from a policy perspective. The significant impact of non-tariff barriers such as SPS measures on trade highlights the challenges faced by countries at the multilateral and regional levels to negotiate disciplines on domestic regulations to complement their commitments on tariffs. Our results also illustrate the fact that governments willing to cooperate on non-tariff measures integration should take into account the importance of the fixed cost component of trade costs in such measures, and therefore their redistribution effect on investment between small and large firms.
